and finally resuspended in water.
Growth conditions and methods for assay of dry weight, the proportion of yeastlike-phase (Y) cells to filamentous-phase (F) cells during growth, and the content of DNA, RNA and protein were as previously described (Yamaguchi, x974a). DNA phosphorus and RNA phosphorus were calculated by using the atomic extinction coefficient for phosphorus proposed by Logan, Mannell & Rossiter (1952) . Insoluble inorganic polyphosphate in the hot I M-HC~O, extract of the yeast was determined by adsorbing the nucleic acids on charcoal according to the method of Harold (r96o), and the residual phosphorus, all of which was acid-labile, was taken as insoluble inorganic polyphosphate. After incinerating with conc. H,S04 plus conc. HNO,, the resulting orthophosphate was determined by the method of Fiske & SubbaRow (1925).
R E S U L T S AND DISCUSSION
The yield of C. albicans after 24 h growth was maximal with 3 pM-Zn2+; zinc above I O -~ M was inhibitory to growth (Fig. I) . Zinc-deficient cultures consisted almost entirely of F cells but the proportion of Y cells increased with increasing concentrations of zinc, reaching a maximal level at g pM-Zn2+ (Fig. I) . Observations with the light microscope agreed with these results, which were obtained using a mechanical filtration method, 
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For the first 6 h of growth, zinc-deficient and zinc-replete cultures grew at the same rate with a doubling time of about 1.5 h. Subsequently, zinc-replete cultures still grew exponentially for about 5 h before slowing down, whereas the growth rate of zinc-deficient cultures dropped to about half but growth continued almost linearly at this rate for another 15 h. Growth of the deficient cultures over the latter period consisted essentialJy of filament elongation. It continued for at least 24 h after the yeast had reached its maximum dry weight.
Changes in content of several macromolecules were examined in both zinc-replete and zinc-deficient cultures (Table I) . There was little difference between the two cultures in the protein and DNA contents throughout the growth phase. The concentrations of RNA and inorganic polyphosphate did not change significantly when there was an adequate concentration of zinc, but when zinc was deficient the RNA content felI to a third and the content of inorganic polyphosphate doubled during the post-exponential phase of growth. The
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Short communication inhibition of RNA synthesis and the accumulation of polyphosphate in the zinc-deficient cultures were apparent before inhibition of growth was observed. The present data suggest that zinc has a primary function in metabolism of RNA in C. albicans, rather than protein or DNA. Zinc may be required for the synthesis of RNA or in preventing its degradation. Whatever the mechanism of action may be, the complete cessation of net RNA synthesis at the transitory stage from Y growth to F growth, under a certain degree of zinc deficiency, may imply that subsequent filamentous elongation takes place without net ribosomal formation. There is therefore a significant difference in the metabolic processes involved in rnycelial elongation (F growth) and simple ceIl division (Y growth), Low RNA concentrations and a high incidence of F forms also occur when C. albicans is grown with an insufficient supply of yeast extract (Yamaguchi, 1974~1) or biotin (Yamaguchi, 1g74b).
Polyphosphate probably functions as store of ' high-energy ' phosphate, as it may participate in the reversible synthesis of ADP and ATP (Yoshida & Yamataka, 1953 
